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Background: Intracoronary injection of acetylcholine (Ach) has been shown to induce coronary spasm in patients with variant angina. Clinical 
significance and angiographic characteristics of patients (pts) with (+) provocation results to low Ach dose are not clarified yet as compared with pts 
respond to high Ach dose. 
Methods: A total 3034 consecutive pts underwent coronary angiography Ach provocation tests were enrolled. Ach was injected in incremental 
doses of 20, 50, 100μg into the left coronary artery. Significant coronary artery spasm (CAS) was defined as focal or diffuse severe transient luminal 
narrowing (>70%) with/without chest pain or ST-T change on ECG. A total 1445 pts (47.6%) showed positive provocation tests. We compared the 
clinical and angiographic characteristics of patients responded to low dose (20μg) to those to high dose (50μg).
Results: The baseline characteristics were well balanced between the two groups. Low Ach dose spasm group showed more frequent ischemic ECG 
changes and atrioventricular (AV) block on ECG during the Ach provocation test. Further, the pts with Low Ach dose group was associated with higher 
incidence of baseline spasm, severe vasospasm, multi-vessels involvements, and a trend toward more diffuse spasms (>30mm) than those with the 
High dose group (Table).
Conclusion: The pts significantly respond to low Ach dose were associated with more diffuse, severe and multivessel spasm than pts respond to 
high dose.
Table. Clinical and Angiographic Parameters 
Variables, n (%)
Low Ach dose induced spasm
(Ach 20μg, n=565)
High Ach dose induced spasm
(Ach 100μg, n=880)
p-value
Myocardial bridge 162 (28.7%) 225 (25.6%) 0.193
ECG change 46 (8.1%) 42 (4.8%) 0.009
AV block 123 (21.8%) 141 (16%) 0.006
Baseline spasm 209 (37%) 245 (27.8%) < 0.001
QCA < 50 % 21 (3.7%) 62 (7%) 0.008
QCA 50-70% 200 (35.4%) 423 (48.1%) < 0.001
QCA > 70% 344 (60.9%) 395 (44.9%) < 0.001
Multi-vessel involvement 212 (37.5%) 267 (30.3%) 0.005
Diffuse spasms (>30mm) 474 (83.7%) 703 (79.9%) 0.068
